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N° XL 

Defcription of a Machine for Meafuring a Ship^s Way 
through the Sea^ by F. Hopkinson, Efquire. 

\7Vf^ TP H E errors and uncertainties incident to the 
A mariner's log, in common ufe, are too obvious 
not to be univerfally acknowledged. Were it not for the 
obfcrvations navigators are accuftomed to make of a (hip's 
progrefs, by the apparent paflage of the water along fide, 
and the figns that ufually prefent on approaching the land, 
the log, alone, would be a very unfafe dependence. 

Several attempts have, therefore, been made to improve 
the log, and render its indications more accurate, but with- 
out fuccefs. All the machines of this kind, that I have 
heard of, were compofed of a number of wheels, which 
were to be put in motion by the twitting of a line let out 
aftern, having a drag at the end fo conftrudted as to whirl 
round, fafter or flower, according to the motion of the 
iliip. 

The objections to a machine, fo conftruded, are, Firfy 
If the line is not very long the drag will be confiderably 
affedted by the Ihip's wake ; and, if it is very long, the 
twiftings will be irregular, and the line liable to kink* 
Secondly^ If the drag is fo heavy as to fmk below the bot- 
toms of the waves, when the fhip fails faft, it will be too 
heavy, and "fmk too deep when ftie hath but a flow pro- 
greffive motion : Or, otherwife, if the drag is of a proper 
weight when iht makes but little way, it will fl^ip from 
wave to wave through the air when fhe fails with a brifl?^ 
gale, and fo be of no ufe. And, Thirdly^ It will be liable 
to moft of the other irregularities to which the log in 
common ufe is expofed, 
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The machine now propofed will, it is hoped, be free 
from, at leaft, fome of thefe objedlions. And, although 
it may not be able to afcertain a fhip's way through the 
fea to a mathematical precifion, yet if it fhould be found 
to anfwer the purpofe better than any inftrument hitherto 
contrived, it may be admitted as an acquifition to the art 
of navigation. 

This machine, in its moft fimple form, is reprefented by 
Fig. I, Plate 3. Wherein AB is a ftrong rod of iron move- 
able on the fulcrum C. D is a thin circular plate of brafs 
ri vetted to the lower extremity of the rod. E an horizon- 
tal arm connected at one end with the top of the rod AB 
by a moveable joint F, and at the other end with the 
bottom of the index H by a like moveable joint G. H is 
the index turning on its centre I and travelling over the 
graduated arch K ; and L is a ftrong fpring bearing againft 
the rod AB and conftantly counterading the prefTure upon 
the palate D. The rod AB fhould be applied clofe to one 
fide of the cut water or ftem, and fhould be of fuch a 
length that the palate D may be no higher above the keel 
than is neceffary to fecure it from injury when the vefTel 
is aground or fails in fhoal water. As the bow of the 
fliip curves inward towards the keel M, the palate D will 
be thrown to a diftance from the bottom of the veflel, al- 
though the perpendicular rod, to which it is annexed, lies 
clofe to the bow above ; and, therefore, the palate will be 
more fairly adled upon. The arm E fhould enter the bow 
fomewhere near thehawfer hole, and lead to any convenient 
place in the forecaftle, where a fmooth board or plate may 
be fixed, having the index H and graduated arch K upon it. 

It is evident from the figure, that as the fhip is urged 
forward by the wind, the palate D will be prefTed upon by 
the refifting medium, with a greater or lefs force accord- 
ing to the progrefTive motion of the fhip : and this will 
operate upon the levers fo as to immediately afFed: the in- 
dex ; making the leaft encreafe or diminution of the fhip^s 
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way vifible on the graduated arch. The fpring L always 
counterading the prefliire upon the palate, and bringing 
back the index on any relaxation of the force impreffed. 

A fhip going through the fea opens a paflage for her- 
felf, making a hole in the water equal to her im merged 
bulk. As ihe paffes on, this vacancy is filled up by the 
tumbling in of the waters from each fide, and from un- 
derneath, at the fl:ern, with great violence. So that there 
is a fair current of water from her bow to her ftern, paf- 
fmg under the bottom and along fide ; the force of which 
current is in direct proportion to the velocity of the fhip's 
progrefTive motion. This machine is, therefore, advan- 
tageoufly placed at the bow of the fhip, where the current 
firft begins, and ads fairly upon the palate ; in preference 
to the ftern, where the tumultuous clofing of the waters 
caufes a wake, vifible to a great diftance. The palate D is 
funk nearly as low as the keel, that it may not be influ- 
enced by the heaping up of the water, and the dafhing of 
the waves at and near the water-line. The arch K is to 
afcertain how many knots or miles fhe would run in one 
hour, at her then rate of failing.- But the graduations on 
this arch muft be unequal ; becaufe the refiftance of the 
fpring L will encreafe as it becomes more bent ; fo that 
the index will travel over a greater fpace from one to five 
miles (which I fuppofe to be a medium) than from five to 
twelve. Laftly, the palate, rod, fpring and all the metallic 
parts of the inftrument fhould be covered with a ftrong 
varnifh, to prevent ruft from the corrofive quality of the 
fait water and fea air.. 

IMPROVEMENT of this MACHINE. 

Let the rod or fpear AB Fig. i, be a round rod of Iron 
or fteel ; and inftead of moving on the fulcrum or joint as 
at C, let it pafs through and turn freely in a focket, to 
which focket the moveable joint muft be annexed as, re- 
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prefented in Fig. 2. The rod muft have a fhoulder to bear 
on the upper edge of the focket, to prevent its flipping 
quite down. The rod muft alfo pafs through a like focket 
at F, Fig. I. The joint of the lower focket muft be fixed 
to the bow of the fhip, and the upper joint or focket muft 
be connected with the horizontal arm E. On the top of 
the uppcrmoft focket, let there be a fmall circular plate, 
bearing the 32 points of the mariner's compafs ; and let 
the top of the rod AB come through the centre of this 
plate, fo as to carry a fmall index upon it, as is reprefent- 
ed in Fig. 3. This fmall index muft be fixed to the top 
of the rod on a fquare ; fo, that by turning the index round 
the plate, the rod may alfo turn in the fockets, and of courfe 
carry the palate D round with it. The little index always 
pointing in a diredion with the face of the palate. The 
fmall compafs plate fhould not be faftened to the top of 
the focket, but only fitted tightly on, that it may be move- 
able at pleafure. Suppofe, then, the intended port to bear 
fouth-weft from the place of departure ; the palate muft be 
turned on the focket till the fouth-weft point thereon looks 
diredly to the fhip's bow ; fo that the fouth-weft and 
north-eaft line on the compafs plate may be precifely pa- 
rallel with the fhip's keel ; and in this pofition the plate 
muft remain during the whole voyage. Suppofe then the 
ihip to be failing in the dire£t courfe of her intended voy- 
age, with her bowfprit pointing fouth-weft, let the little 
index be brought to the fouth-weft point on the compafs 
plate^ and the palate D will neceflarily prefent its broad 
face toward the port of deftination ; and this it muft al- 
ways be made to do, be the fhip's failing courfe what it 
may. If, on account of unfavourable winds, the fliip is 
obliged to deviate from her intended courfe, the little in- 
dex muft be moved fo many points from the fouth-w^eft 
line of the compafs plate, as the compafs in the binnacle 
fhall fhew that fhe deviates from her true courfe. So that, 
in whatever direction the fhip fhall fail, the palate D will 
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always look full to the fouth-weft point of the horizon, 
or towards the port of deftination ; and, confequently, will 
prefent only an oblique furface to the refifting medium- 
more or lefs oblique as the fliip deviates more or lefs from 
the true courfe of her voyage. As, therefore, the refi fi- 
ance of the water will operate lefs upon the palate in an 
oblique than in a direct pofition, in exadt proportion to 
its obliquity, the Index H will not fhew how many knots 
the veflel runs in her then courfe, but will (it is expedled) 
indicate how many fhe gains in the direcSt line of her in- 
tended voyage. Thus, in Fig. 5, if the fliip's courfe lies 
in the direction of the line AB, but fhe can fail by the 
wind no nearer than AC ; fuppofe then, her progreffive 
motion fuch as to perform AC, equal to five knots or miles 
in one hour ; yet the index H will only point to four knots 
on the graduated arch, becaufe fhe gains no more than at 
that rate on the true line of her voyage, viz. from A to B. 
Thus will the difference between her real motion and that 
pointed out by the index be always in proportion to her 
deviation from the intended port, until fhe fails in a line 
at right angles therewith, as AD ; in which cafe the palate 
would prefent only a thin fharp edge to the refifting me- 
dium; the preflTure of which fhould not be fufficient to 
overcome the fridion of the machine, and the bearing of 
the fpring L. So that at whatever rate the fliip may fail 
on that line yet the index will not be affefted i Shewing 
that fhe gains nothing on her true courfe. In this cafe, 
and alfo when the veflel is not under way, the action of 
the fpring L (hould caufe the index to point at o; as repre- 
fented by the dotted lines in figure 1 and 4. 

As the truth of this inftrument muft depend on the 
equal preflTure of the refifting medium upon the palate D 
according to the ftiip's velocity, and the proportionable 
action of the fpring L, there fhould be a pin or fcrew at 
the joints C and F, fo that the rod may be readily unfliip- 
pcd and taken in, in order to clean the palate from any 
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foulnefs it may contrad; which would greatly increafeits 
operation on the index H, and thereby render the gradu- 
ated arch, falfe and uncertain. 

Further, the fpring L may be expofed too much to in- 
jury from the fait water, if fixed on the outfide of the 
ihip^s bow. To remedy this it may be brought under cover 
by conftruding the machine as reprefented by figure 4. 
\Vhere, A B is the rod, C the fulcrum or centre of its mo- 
tion; D the palate; E the horizontal arm leading through 
a fmall hole into the forecaftle : M is a ftrong chain, faft- 
ened at one end to the arm E and at the other to a rim or 
barrel on the wheel G, which by means of its teeth gives 
motion to the femicircle I and index H. The fpring L is 
fpiral and enclofed in a box or barrel, like the main fpring 
of a watch: A fmall chain is fixed to and paffing round 
the barrel is fattened by the other end to the fuzee W. 
This fuzee is conneded by its teeth with the wheel G, and 
counterads the motion of the palate D. NN are the two 
fockets through which the rod A B pafTes, and in which it 
is turned round by means of the little index R. S is the 
ihiall compafs plate, moveable on the top of the upper 
focket N. The plate S hath an upright rim round its edge 
cut into teeth or notches ; fo that when the index R is a 
little raifed up, in order to bring it round to any intended 
point, it may fall into one of thefe notches and be detained 
there: Otherwife the preflure of the water will force the 
palate D from its oblique pofition, and turn the rod and 
index round to the direftion in which the fhip fhall be 
then failing. Should it be apprehended that the palate D, 
being placed fo far forward, may afFed the fhip's fteerage 
or obflrud her failing, it fhould be confidered that a very 
fmall plate will be fufficient to work the machine. I fhould 
fuppofe that one of three or four inches in diameter would 
fully anfwer the purpofe : And yet not be large enough to 
have any fenfible operation on the helm or fhip's way. 

The 
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The greateft difficulty, perhapsj/wHl be in graduating 
the arch K; (if the machine is conftruded as mfgure i,) 
the unequal divifions of which can only be afcertained by 
adual experiment on board of each fhip refpe£tively ; in 
as much as the accuracy of thefe graduations will depend 
on three circumftances, viz. The pofition of the fulcrum 
C with refpedl to the length of the rod, the fize of the palate 
D and the ftrength or bearing of the fpring L. When thefe 
graduations, however, are once afcertained for the machine 
on board of any one veffel, they will not want any future 
alterations; provided the palate D be kept clean, and the 
fpring L retains its elafticity. 

But the unequal divifions of the graduated arch will be 
unneceflary, if the machine is conftrudled as in figure 4. 
For as the chain goes round the barrel L, and then winds 
through the fpiral channel of the fuzee W, the force of 
the main-fpring muft operate equally, or nearly fo, in all 
pofitions of the index ; and consequently, the divifions of 
the arch K may, in fuch cafe, be equal. 

After all, it is not expected that a Ihip's longitude can 
be determined to a mathematical certainty by this inftru- 
ment. The irregular motions and impulfes to which a 
fliip is continually expofed, make fuch an accuracy unat- 
tainable perhaps by any machinery : But if it ftiould be 
found, as I flatter myfelf it will on fair experiment, that it 
anfwers the purpofe much better than the common log, it 
may be confidered as an acquifition to the art of navigation. 

It fhould be obferved that in afcertaining a {hip*s longi- 
tude by a time-piece, this great inconvenience occurs, that 
a fmall and trifling miftake in the time, makes a very great 
and dangerous error in the diftance run : Whereas the er- 
rors of this machine will operate no farther than their real 
amount ; which can never be great or dangerous, if cor- 
rected by the ufual obfervations made by mariners for cor- 
recting the common log. 

A like machine made in its fimple form, (as at fig. i.) 
fo conftruded as to ihip and unfliip, might occafionally 
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be applied along fide about midfliips in order to afcer- 
tain the lee-way ; which, if rightly fliewn will give the 
fhip's precife longitude. As to fea-currents, this and all 
other machines hitherto invented, muft be fubjed: to their 
influence ; and proper allowances muft be made, accord- 
ing to the Ikill and knowledge of the navigator. 

Laftly, fome difcretion will be neceffary in taking ob* 
fervations from the machine to be entered on the log-book» 
I mean, that the moft favourable and equitable moment 
fhould be chofen for the obfervation. Not whilft the Ihip 
is rapidly defcending the declivity of a wave j or is fud- 
denly checked by a ftroke of the fea ; or is in the very a£t 
of plunging. In all cafes, I fuppofe, periods may be found 
in which a Ihip proceeds with a true average velocity ; to 
difcover which a little experience and attention will lead 
the {kilful mariner^ 
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Account of an EleBrical Eet^ or the Torpedo of Siirinamy 
by William Bryant, Efquire. 

SURINAM a colony of South America belonging 
to the ftates of Holland, abounds with as many 
natural curiofities as any country in the world. But that 
which I look upon to be as furprifmg as any in it, and 
which I believe has not yet been accurately defcribed, is a 
filli of the fpecies of eel, and is caught there in nets among 
other fifh; generally in muddy rivers, and I believe is 
found in moft of the neighbouring provinces. In fize and 

colour 

* An ingenious mechanic would probably conftrudl this machine to better advantage in 
many refpeds. The author only meant to fuggcft the principle ; experiment alone can point 
out the belt method of applying it. He is lenfible of at leaft one deficiency, viz. That the 
little index R, figure 4, "will not be llrong enough to retain the palate D in an oblique pofiti- 
on when the Ihip is failing by the wind ; more efpecially as the compafs plate S, in whcfe 
notched rim the index R is to fall, is not fixed to, but only ntted tight on the locket N. Many 
means however might be contrived to remedy this inconvenience. 
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